151 A STUDY OF THE INTERACTION BETWEEN OSTEOBLAST AND OSTEOCLAST IN A NOVEL EX VIVO FEMUR HEAD MODEL – AN INDICATION OF THE SURVIVAL OF THE BONE COMPARTMENT A. Gøttrup  by Bay-Jensen, A.-C. et al.
Poster Presentations / Osteoarthritis and Cartilage 18, Supplement 2 (2010) S45–S256 S75
Bone Biology
151
A STUDY OF THE INTERACTION BETWEEN OSTEOBLAST AND OSTEOCLAST
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Nordic BioSci., Herlev, Denmark
Purpose: Osteoarthritis (OA) is characterised by degradation of cartilage
as well as altered subchodral bone turnover. The pathophysiology of OA
encompasses the whole joint, but what initiates or proceeds the disease
is still to be determined. At present there is no in vitro model comprising
both bone and cartilage, in which the bone compartment has been shown
to be alive after a few days. The well known osteoclast and osteoblast
factor, parathyroid hormone (PTH), receptor activator for nuclear factor κ B
Ligand (RANKL) and osteoprotegerin (OPG), were used to study the survival
of the bone compartment in the femur head model.
Methods: Femoral heads from 12-week-old mice were isolated and cul-
tured for 21 days in serum-free media (DMEM:F12) in absence or presence
of insulin growth factor I [100 nM] (anabolic conditions), oncostatin M
[10 ng/mL] + tumor necrosis factor α [20 ng/mL] (catabolic conditions),
PTH [100 nM], RANKL [100 nM] or OPG [500 nM]. The conditioned
medium was kept for analysis of biochemical markers of bone and cartilage
turnover, including CTX-I (bone resorption), PINP (bone formation), CIIMB
(cartilage degradation), PIINP (cartilage formation) and TRAcP (osteoclast
number/activity). Data is accumulated from measurements at day 7 and 14.
Data are shown as mean + standard error of mean. One-way ANOVA with
Dunnett’s Multiple comparison test was used for data analysis. Asterisks
indicate * = P<0.05, ** = P<0.01, *** = P<0.001.
Results: The anabolic and catabolic controls were as expected. The anabolic
control increased bone formation, and had no effect on degradation of
either bone or cartilage or the osteoblast number. The catabolic control
increased the osteoclast number, bone resorption and cartilage degradation,
and decreased the formation of bone.
There was a great effect of RANKL on the studied bone biomarkers, CTX-I,
PINP and TRAcP. RANKL and PTH increased the number and activity of
osteoclasts (TRAP), which led to increased bone degradation (CTX-I). There
was no effect of RANKL ¬on formation of bone (PINP). OPG in combination
with RANKL or PTH reversed the effect of RANKL or PTH on bone degrada-
tion (CTX-I). However, the number of osteoclasts (TRAcP) was still higher
than the vehicle. There was no change in cartilage turnover, when OPG was
added together with RANKL or PTH. There was only a vague effect of PTH
and RANKL on cartilage biomarkers (PIINP, CIIMB), indicating that PTH or
RANKL does not have an effect on cartilage. Furthermore, the limited effect
of PTH or RANKL was not reversed, when OPG was added.
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Conclusions: We here present evidence of an ex vivo model containing
both bone and cartilage, in which the bone is alive after 14 days. We have
shown that the known PTH-RANKL-OPG pathway between the osteoblast
and osteoclast are also sustained in the femur head model. This provide
an new ex vivo models of investigating the interaction between bone and
cartilage.
